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On Mica Films and Prisms for Polarizing-Purposes. 109 

an angle of 180 ° in its own plane. The arrangement of the 
experiment described is further worth notice, since it shows 
at one glance the changes which take place in the six direc- 
tions to which special attention has been directed. The result 
obtained moreover gave occasion for further electrical experi- 
ments with quartz~ the results of which I hope to describe in 
a further communication*. 

It is, I think, unnecessary to detail further electro-optical 
experiments with quartz~ since all the phenomena I have 
hitherto observed may be deduced from the piezoelectric 
behaviour. How far the hypotheses which form the starting- 
point of my investigation will hold good in all cases yet 
remains to be tested by calculation. 

XVI. Mica Films and Prisms for Polarizing-Purposes. 
By L~w~s W~Ia~r. 

To the Editors of the Philosophical Magazine and Journal. 
~ENTLE~IEN~ 

T HE letter of Mr. H. G. Madan leads me to hope that some 
interest may be taken in the construction of mica 

designs and combinations; and i therefore give a few hints 
from an experience which has been rather tiresome. I also 
have used the photographic films spoken of; but, except for a 
few special quarter-wave plates, these would soon be ex- 
pensive, and the carte-de-visite size are not large enough for 
work which requires many squares of equal thickness. More- 
over it is very tedious to find and mark the " axis" on each 
separate film; I much prefer to select a fairly large slab, of 
the best quality obtainable, which will provide a quantity at 
a tithe of the cost of the filpls, and quite as clear. This 
should first be split into moderately thick sheet% say two to 
four waves in thickness, from which the films can be split 
afterwards ; they do not split so evenly direct from the thick 
slab. The process described for splitting wouId~ by its tedium, 
deter many from doing much with mica films ; and it is not 
necessary. The edge being sprung with the point of a sharp 
needle, the sheet is laid on a perfectly flat surt~ace, and the 
film separated by a thin and smooth paper-cutter of ivory or 
tortoise-shell. This is pushed and "coaxed"  in gently, 
when~ in most cases, the film will come evenly off. The main 
secret is to have a flat surface to work upon, and to keep the 

* I have commissioned Messrs. Steeg and Reuter, in ttombm'g vet 
der tthh% to prepare quartz suitable for electro-optical experiments, which, 
if desired, can be examined under my direction before delivery. 

Phil. Mug. S. 5. Vol. 16. No. 98. August 1883. K 
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110 Mr. L. Wright on Mica Films and 

paper-cutter flat down to it. In this simpler way I have split 
many ~s-wave sheets, measuring, say, 13 inches by 5 or 7 inches 
wide, and plenty of smaller sheets, which by reflection only 
show nine or ten Talbot lines throughout the whole spectrum. 
Coloured films could probably only be obtained by Mr. 
Madan's method. Even the smooth papel:cutter will cause 
signs of bruising or scratching; but this is of no conse- 
quence, as every mark totally disappears when cemen;ed with 
balsam. At the same time I should much like to krow how 
the trade splitters manage to get their sheets apart without 
this. The best mica I have found was Indian. Mica must 
sometimes occur perfectly colourless, as Mr. Fox gave me 
a small sample ; but where more can be got no one seems 
able to say. Such mica would be a great boon in mica- 
selenite or crossed-mica combinations; but what the trade 
call " w h i t e "  mica is simply ordinary mica which, owing to 
countless air-bubbles, shows pearly iridescence. When the 
original slab is split into sheets the mica " a x i s "  can be most 
carefully ascertained and marked on one of thes% and then 
transferred without further trouble to all the others. 

Since my paper was published I have devised designs 
showing~ even more beautifully than the "optical chromo- 
trope," the rotational colours of circularly-polarized fihns. 
In their startling kaleidoscopic changes on the screen they 
almost baffle description, and would certainly puzzle any one 
not thoroughly acquainted with the subject. To such it will 
be sufficient to say that they consist practically of two or 
more superposed circularly-polarized designs, planned to go 
thus together, in appropriate positions. As design, polarizer, 
or analyzer is rotated~ the variety of effect is almost endless, 
and beyond any thing I have seen yet in spectacular de- 
monstration. 

One word further as to prisms. In the note to his able 
paper, Mr. Glazebrook apparently refers to a few remarks I 
made at the Meeting of the Physical Society where it was 
read. In those remarks I referred expressly to the paper by 
tIartnack and Prazmowski, of which a translation had been 
sent me by the Rev. P. R. Sleeman; and I am glad to 
see that this fine paper has at last been published in English 
in the current number of the Journal of the Royal Micro- 
scopical Society. It  seems strange that Hartnack should have 
chosen the plane of section, and not direction of the ray, at 
right angles to the optic axis, as the best theoretic position, 
since, wi~out  Mr. Glazebrook's elegant demonstration, it 
appears at once that the latter position must give even the 
greatest difference in refractive indices--the main object Hart- 
hack had in view. Some years ago I asked Messrs. Darker 
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Prisms for Polari~ng-Purposes. 111 

to cut me a prism with its axis at right angles to the optic 
axis~ when they informed me that they believed their late 
father, so well known for polariscope apparatus, had cut some 
such prism to order many years before. They had an impres- 
sion it was for Professor Stokes ; but they had no clear 
recollection about it. I f  it did fail, as they implied, it was 
probably for want of a cementing medium which could take 
advantage of the full interval between the indices, as explained 
by ttartnack in his admirable essay. I trust that Professor 
Thompson, in his forthcoming paper~ will collect for English 
readers what has been done abroad, and describe in an acces- 
sible form the prisms of Senarmont, Rochon, Glan, and others. 

Meantime I wish chiefly to point out that, if the full ad- 
vantage of these improved prisms is to be had, undue length 
must be avoided. Most Nicol prisms are longer than they 
need be; and Itartnack by no.means does justice to his own 
prism in this respect, giving its length as over three times 
the width. The Rev. P. R. Sleeman possesses a prism only 
2"75 times its width, cut as below, which performs admirably 
in projection, transmitting a much larger pencil and covering 
more field. Again, a polarizer can and ought to be made 
shorter than an analyzer, since it only has to transmit rays ap- 
proximately parallel ; hence the reason we can use a Foucault 
as polarizer but not as analyzer~ owing to its small angle of 8 °. 
But a more important point still in getting field, especially 
for microscope polarizers, is this : - -A Nicol section is made 
from the corner B of the spar to the 
opposite corner, the end elevation 
being the rhombus A B C D. For 
this there are practical reasons, the 
cut being made through a natural 
piece of the spar. But in the 
Hartnack, Glazebrook, or Thompson 
prisms, where all the sides and cuts 
are artificial, this reason does not 

G D H 

exist. Hence Prazmowski, in cutting his prisms from corner 
to corner like a Nicol, threw away a great deal of field. 
This is not theory only; it has been seen by Steeg and 
Reuter, who make their Hartnack prism of the very same 
length and angle, with the end elevation E F G H, the section 
being from the edge E F to the opposite one. A glance will 
show that a pencil of double the sectional area will thus 
be passed through a prism of the same section-angle and 
length. Apologizing for drawing attention to these practical 
considerations, I am &c., 

Wellfield, Ashley Road, LEWIS WEIGHT. 
Crouch Hill, N. 

K 2  

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
3:

55
 2

9 
Ju

ne
 2

01
6 


